An assessment was made of the effects of topical application of a eutectic mixture of local anaesthetics (EMLA cream) in a number of species of laboratory animals. Application of EMLA cream enabled percutaneous insertion of catheters into the cephalic vein in dogs and cats and the marginal ear vein in rabbits without causing any detectable pain or discomfort. Application to the tail in rats prior to percutaneous cannulation of the lateral tail vein did not produce a significant reduction in the behavioural responses to venepuncture.
Summary
An assessment was made of the effects of topical application of a eutectic mixture of local anaesthetics (EMLA cream) in a number of species of laboratory animals. Application of EMLA cream enabled percutaneous insertion of catheters into the cephalic vein in dogs and cats and the marginal ear vein in rabbits without causing any detectable pain or discomfort. Application to the tail in rats prior to percutaneous cannulation of the lateral tail vein did not produce a significant reduction in the behavioural responses to venepuncture.
EMLA cream represents a useful refinement of current techniques for intravenous injection in some species, and is especially valuable when the procedure is to be undertaken by an inexperienced operator.
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Pain associated with venepuncture has long been accepted as an unavoidable consequence of intravenous drug administration. The degree of pain associated with the procedure is believed to be minimal, provided that a fine gauge (230 or smaller) needle is used and that the animal is expertly restrained and the operator skilled in the technique. In many instances, however, it is necessary to use larger gauge needles (210 or larger) and this may produce a detectable reaction from the animal. Such responses are also noted more frequently when over-the-needle type cannulae are inserted to provide long-term Received 12 May 1989; accepted 14 August 1989 vascular access. When venepuncture is undertaken by relatively inexperienced staff, repeated attempts may be necessary before the procedure is carried out successfully. Under these circumstances, the animal may experience greater pain or discomfort than when the technique is undertaken by a skilled operator.
There has been considerable debate as to the nature of pain in animals, since it is unclear what form animal experiences may take. It has been suggested that one constructive approach is to accept that animals are capable of sensory experiences which, given the opportunity, they avoid and which modify their biochemistry, physiology, and behaviour in a species-specific way (Association of Veterinary Teachers and Research Workers, 1989) . Many of the stimuli that produce these reactions in animals would produce the sensation described as pain in man, and hence nociceptive reactions in animals such as withdrawal of the limb, vocalizations and aggressive behaviour may be interpreted as one type of response to pain (AVTRW, 1989) .
In human anaesthetic practice, it has been demonstrated that pain caused by the intravenous insertion of needles and cannulae can be alleviated by the topical application of local anaesthetic cream (Hallen et al., 1985) . We have undertaken a pilot study to assess the feasibility of using a similar technique in laboratory animals.
Materials and methods
A commercially available local anaesthetic cream (EMLA, Astra Pharmaceuticals Ltd, Kings Langley, England) was used for all applications. EMLA 5OJo cream consists of a eutectic mixture of lignocaine base (25 mg/ml) and prilocaine base (25 mg/ml), together with an emulsifier, a viscosity increasing agent and water and with the pH of the cream adjusted to pH 9,4 with sodium hydroxide. A bland aqueous cream (Aqueous Cream BP, Peace Laboratories, Leeds, England) was used as a control in the doubleblind studies.
Animal studies
All animals assessed in the study were obtained from commercial breeders of laboratory animals and were housed under standard conditions, as set out in the RS/UFA W guidelines (1987) . All of the animals were assessed during the course of other, unrelated studies which required the procedures described below to be undertaken.
Venepuncture in dogs
Adult female beagle dogs (body weight 13,4 ± O' 8 kg) were assessed in the study. The skin overlying the cephalic vein was clipped and approximately 1 ml of either EM LA (n = 12) or Aqueous cream (n = 12) was applied to form a layer approximately 2 mm deep. The area was covered with a thin plastic wrap (supplied with the EMLA cream) together with an adhesive bandage to form an occlusive dressing. One hour later, the dressing was removed and any erythema or blanching of the skin was noted. The skin was cleaned with a swab impregnated with isopropyl alcohol (Sterets, Seton Prebbles Ltd, Oldham, England) and venepuncture carried out using a 20 gauge over-the-needle catheter (Intravalve, Vygon, Ecouen, France).
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Venepuncture in cats
A similar technique was used in 32 cats (body weight 1.7 ± O' 4 kg, 10male, 26 female) (EMLA = 16, Aqueous cream = 16), however, a 21 gauge Butterfly infusion set (Abbot Ireland Ltd, Sligo, Republic of Ireland) was used for venepuncture.
Venepuncture in rats
Adult male Wistar rats, body weight 200 ± 35 g were assessed. Approximately O' 5 ml of either EMLA cream (n = 10) or Aqueous cream (n = 10) was applied to a small area of the tail and covered with an occlusive dressing as described above. The rats were placed in a warm environment (28°C) for I h prior to venepuncture. Immediately prior to venepuncture each rat was removed from its cage and placed in a restraining device. The dressing was removed and the tail cleaned using a cotton swab. Percutaneous venepuncture was carried out using a 24 gauge over-the-needle catheter (Jelco, Criticon Ltd, Ascot, Berks, England).
Venepuncture in rabbits
The skin overlying the marginal ear vein was shaved and 1ml of EMLA cream (n = 9) or Aqueous cream (n = 9) was applied to the shaved area. The cream was covered with an occlusive dressing. One hour later the dressing was removed and the skin cleaned using a cotton swab. Venepuncture was undertaken using a 22 gauge over-the-needle cannula (Intravalve, Vygon).
Scoring system
The animals' reaction to venepuncture was assessed using a simple scoring system (Table 1) . The scoring was carried out by an observer who was unaware of the treatment given to the animal. The research worker who carried out the venepuncture was also unaware of the treatment given to the animal. The scores for each species were analysed using the Mann-Whitney test.
Results
The groups of dogs, cats and rabbits which were treated with EMLA had a significantly lower pain score than those which received Aqueous cream (P<O·05).
The dogs which received EMLA showed either no reaction (n = 10) or a slight reaction (score = 1) (n = 2) to venepuncture.
In the Aqueous cream group, only 2 dogs showed no response, and 6 had a score of 2. Fourteen cats in the EMLA group showed no reaction, and 2 showed a slight response (score = 1). In contrast, 10 cats showed a response in the Aqueous cream group, and 2 of these had a score of 3. No rabbit which received EMLA showed any reaction to venepuncture, whereas 5 rabbits in the Aqueous cream group had a score of 2 or above. Removal of the adhesive and occlusive dressings was not associated with any evidence of disturbance or withdrawal response in the groups of rabbits, dogs and cats. Removal of the adhesive dressing in rats provoked struggling and vocalizations.
Both EMLA (7/12) and barrier control (9/12) groups of rats showed some reaction to venepuncture, and there was no significant difference in score between the two groups (P>O·I).
No obvious changes in the skin were noted in dogs, cats, or rats, but some rabbits in the EMLA group showed either slight blanching (I of 9) or erythema (3 of 9).
Discussion
The transmission of impulses in peripheral nerves is blocked by the cationic form of local anaesthetic agents. It is, however, the uncharged (base) form of the compound which penetrates and diffuses into tissues (Adriani & Oalili, 1971 ). Most topical local anaesthetic preparations such as sprays (e.g. Xylocaine spray, Astra Pharmaceuticals) and gels (e.g. Xylocaine gel)
Flecknell, Liles & Williamson are ineffective when applied to the intact skin of animals, and can only be used to anaesthetize mucous membranes. Although local areas of anaesthesia can be produced by subcutaneous injection of local anaesthetics, the process of injection may itself cause pain.
A number of attempts have been made to obtain suitable formulations for effective topical application to the skin, but until recently these have not gained wide acceptance, because of either poor efficacy, irritation or toxic reactions (Hallen & Uppfeldt, 1982) . It has been demonstrated that the base forms of lignocaine and prilocaine, when mixed together form an oil at temperatures above 16°C. Use of this eutectic mixture, together with an emulsifier, enables the preparation of an oil and water emulsion with a high base content in the emulsion but with a low total local anaesthetic concentration (Brodin et al. 1984; Evers et al., 1985) . This formulation of local anaesthetics is now available as 'EMLA cream' (Astra Pharmaceuticals Ltd), and has rapidly gained acceptance in human medical practice.
EMLA cream has been shown to be effective in anaesthetizing intact skin to allow pain-free venepuncture in children (Ehrenstrom Reiz & Reiz, 1982; Hallen & Uppfeldt, 1982; Wahlstedt et al., 1984; Hopkins et al., 1988) and adults (Hallen et al., 1985) . It has also been shown to be an effective topical local anaesthetic for lumbar puncture in children (Young et al., 1987; Price, 1988) . The preparation has also been used to provide anaesthesia for superficial surgery (Juhlin et al., 1980) , although these authors noted that when skin biopsy samples were obtained, pain was experienced by the patients when deeper tissues were incised. Pain was felt when subcutaneous tissues were incised, but superficial skin incisions were pain-free.
Our experience with EMLA cream in animals is broadly similar to the results reported in man. The application of EMLA cream 1 h prior to venepuncture appears to produce complete anaesthesia of the skin overlying the cephalic vein in dogs and cats, and the marginal ear vein in rabbits. In many instances, the response of animals treated with Aqueous cream was also minimal, emphasizing the relatively small degree of pain associated with an intravenous injection, provided that it is undertaken by a skilled operator.
In man, the EM LA cream must be covered with an occlusive dressing and left in contact with the skin for 60 min (Hallen et at., 1984) , although in some instances shorter application times (30 min) have proven effective in younger children (Hopkins et at., 1988) . Our experiences in animals indicate that a similar duration of treatment is necessary. This restricts the use of EMLA to elective procedures, and so may limit its use in veterinary clinical practice. In laboratory animal units, careful scheduling of work routines should allow EMLA to be applied whenever it is deemed necessary. The occlusive dressing was well tolerated by most animals, although on rare occasions a dog removed its dressing and some cats resented being restrained during application of the dressing. Almost all of the rats reacted strongly to the restraint needed for application of the EMLA cream. Removal of the bandage was achieved easily with no evidence of disturbance in dogs, cats and rabbits, but the rats reacted with struggling and vocalizations when restrained and during removal of the bandage.
The continued attempts to escape restraint by the rats almost certainly account for the failure to detect a significant effect of EMLA treatment in this species.
The use of the cream appears to be relatively free from undesirable side-effects in man, although a transient local blanching or reddening of the skin has been reported (Juhlin & Rollman, 1984; Wahlstedt et at., 1984) . Although detectable blood concentrations of local anaesthetic have been demonstrated following application of EMLA cream, these were not considered sufficient to cause any adverse effects (Engberg et at., 1987 Manner et at., 1987) . No visible effects on the superficial vasculature were noted in dogs, cats or rats. Some rabbits showed either local blanching or reddening of the skin, but this did not affect the ease of venepuncture.
From our initial studies, the use of EM LA cream would appear to offer a useful refinement of several commonly used techniques in laboratory animals. The use of the product in man to allow superficial surgery indicates that it may be useful in animals in providing anaesthesia for other procedures, which currently are undertaken without the use of anaesthetic, or require infiltration of the skin with local anaesthetic. We have found the use of EMLA to be particularly valuable when over-the-needle catheters are to be inserted. Following the completion of the present study, we have used EMLA cream on a number of occasions when relatively inexperienced staff have carried out venepuncture. Under these circumstances, when repeated attempts may be needed before achieving successful venepuncture, there has been no pain response from the animal. In our opinion, use of EMLA should be considered whenever staff are still gaining experience in the techniques of venepuncture.
We have also applied the cream without the use of an occlusive dressing to the ear prior to tattooing in cats and prior to venepuncture in guineapigs.
In both instances a period of 30-60 min appeared to be sufficient to produce complete anaesthesia of the skin (unpublished observations).
We do not consider the use of EMLA as a routine treatment prior to venepuncture in rats to be desirable. The stress caused by restraint for venepuncture appeared to exceed any reactions to the needle puncture itself. Since the use of EM LA involves two periods of restraint, the advantages of superficial analgesia appear to be outweighed by the stress of physical restraint. Workers (1989) Guidelines for the Recognition and Assessment of Pain in Animals. Potters Bar, Hertfordshire, England: Universities Federation for Animal Welfare
